Preliminary Draft
Fairbanks Serious Area SIP 24hour PM2s

Technical Analysis Protocol
(last updateMarch 22, 2018)

1. Introduction

In 2006, the U.S. Environmental Protection Age(i€el?A) adopted changes ttwe fine
particulate (PMs) NAAQS, which lowered the primary and secondaryhddrr standards
from 65 oc @ 5 (oalcyldtenh as thiareeyear average of annual 98th percentile
values). In 2009, thEairbanks North Star Bough(FNSB)was designated as
nonattainmertfor the200624-hour PM s standardtriggeringa requirement for the
submittal of a State Implementation Plan (Siith an attainment deadline of December
31, 2015.0n January 29, 2015%he Alaska Depament of Environmental Conservation
(ADEC) submitted Moderate nonattainment @&8I1P,2 finding attainment to be
impracticable byhe end oR015. EPA deemed the Moderate area SIP to be complete on
February 18, 201&nd issued &inal approval othe Maderate area SleffectiveOctober
10, 2017

EPA reclassiedthe entireFNSBnonattainmenarea to Seriousffective June 9, 2027

The rule cited-year average, 24our PMs98"per cent il e concéntrati on
at the North Pole Fire Station 36ta@FIS) monit o
Thisreclassificatiortriggers a requirement for the submittal oS&rious areattainment

planto EPA18 month8after the effective dater December 9, 2018\New technical

analysedeyond those included in the Moderate areav@liFfbe requiredfor the Serious

area Plan

While thereclassificatiorwas triggered by exceedances at M-S monitoattainment
can only be achieved when the design values at all camspliamonitors in the
nonattainment area is below the stand&rdr 2015 the design values calculasethe
other two compliance monitor locatior&ate Office Building (SOB) andational Core

tSee74 FR 58690

2 State Air Quality Control, ADEC, December 2014.

3 Determinations of Attainment by the Attainment Date, Determinations of Failure To Attain by the
Attainment Date and Reclassification for Certain Nonattainment Areas for the 200@u24ine
Particulate Matter National Ambient Air Quality Standards; [ER®T OARiI 2016 0515; FRIL 9962 25
OAR]

4 Technical Support Document Regarding PM 2.5 Monitoring Ddfeeterminations of Attainment by the
Attainment Date, Determinations of Failure to Attain by the Attainment Date and Reclassification for
Certain Nonattainrant Areas for the 2006 2dour Fine Particulate Matter National Ambient Air Quality
Standards19, April 2017 Air and Radiation Docket ERAQ-OAR-20160515

5The PM2.5 Implementation rule includes conflicting language on the due date.
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Network (NCore), were35 and 351g/m?respectivel§. In 2016the design values for all

monitors were calculated as 37 udfor SOB, 34 pg/mfor NCORE, and 106 ug/#for

NPFS. A fourth monitor site athe North Pole Elementary School (NPE) was
discontinuedin204 Thi s si te wi I | be iattainmendptam but n t he
it will not be a factor in théasis foredesignation of the area to attainmehtie NPE

site was found to have a design value of 45 [ifBm2014

The Serious SIP Technical Analysis Protad@oAP) builds on the technical work

devdoped in the Moderate SIPThis document lays out the technical approach for

elements of the Serious SIP. These areas include the analysis of ambient air quality data,
emission inventory development, air quality modeling protocol, control measure analysi
attainment demonstration modeling, precursor demonstrations, and other supporting
analyses.

One practical consideration that may I mpact
November 20, 2@ requesting a separation of the nonattainment d&ean a technical

standpointhe technical analysis is expected to be minimally impactedpogsible

separation into two nonattainment aredibe development of control strategies and

documentation wdd require additional effort to cover two different nonattainmerdsre
Regardless of whether the area is designated as a sBomgé¢tainment arear as two

separate nonattainment arga®, endechnicalgoal remains the samé& he technical

analysis will result in a modelled attainment @s$OB,NCore, NPE, antNPFS

monitors which can be pursued through a single unif@dquality modeling framework

2. Schedule

The goal is to completal technical elemen@ndincorporate them into a draft SHy

the end ofluly2018. Some additional technical elements may be revisitied that date,
based on public comment®/ork has commenced on the baseline inventory, modeling,
speciation data analysis, and€AvailableControl TechnologyBestAvailable Control
Measure (BACT/BACM) Outstanding issues include the full implementation of
BACT/BACM, development of projected inventories, projected modeling, and final
precursor analysis.

Highlights of the scheduleerethe @mpletion ofthe preliminarybaseline air quality
modeling inearly2018, projected year ndelingin Q1 2018and control scenario
modelingin Q22018. The protracted control scenario modeling has been assumed
based on past experience with the shiftinireaof controimodelingassumptions.

Detailed schedule summary table
<<< To be completed >>>

6 These values were calculated for the Federal Reference Method (FRM) monitors using a 1 in 3 sampling
frequency. State flagged exceptional events were removed though not all flagged days have received EPA
concurrence.
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3. TechnicalOverview

3.1. Summary

The Fairbanks Pl SeriousareaSIP will require new analysis beyond the work that was
completed for the ModeratgeaSIP. Broadly speakinghe attainment test is being
updated to reflect new base year conditions centered on &8sl8nptions informing
projections through 2019 will be revised, and the speciated modeled attainment test
(SMAT) will be expanded to include additial monitos at NCore, NPEandNPFS
Additionally the monitoring data used in SMAT will be revised to use data gathered
between 2011 and 201Revisions tdhe emissions inventory account for changes in
home heating fuel costs and infrastructuréhebase year and projection yearhere is

still uncertaintyregardingthe forecasts on natural gas availability that will be challenging
to incorporate into any emissiopsojection Guidance from EPA Region Ias been
soughtin refining the technical ahysis protocol especially elements regarding precursor
demonstrationsThedevelopment okey components of the analys the Seriousrea

SIP are described in brief below.

3.2. Air Quality Data

The SIP will smmaize the currenttrendsand speciation d?M. s in Fairbanks at the
SOB, NCore NPE, and\PFS sites These data inform the process@tlassification
from Moderate to Seriousonattainment statuand are critical for the Speciated Model
Attainment Test (SMAT).

3.3. Modeling Episodes

Two representative model episodes were selected as partvbterate area SIP
process January 23 February 102008 and November 2 November 172008. These
same two episodes will be maintained in the Serious area SIP attainment anbésis.
still adequately represent meteorological conditions under which exceedances occur.

3.4. Model Domain

Theair qualitymodeling domain was established as part of the meteorological modeling
efforts for the Moderate area SIP. A horizontaZ2 grid comprisedf cellswith an

areaof 1.33 km x 1.33 km and 38 layers was nested within two larger modeling domains
for the purposes of simulating the severe wiefgsodes in the WRF modefFor

efficiency, the air quality domain may be slightly trimmed around tige®ds long as it
does not affect the integrity of the modeling.

3.5. Meteorological Modeling

Existing meteorological modeling outputs from the Moderate area SIP will be carried
over into the modeling for the Seus area SIP. These fields were modeleithe time of
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the Moderate area Siith a stateof-the-science configuration of the Weather Research
Forecasting (WRF) modekith enhancements to capture the extreme stagnation present
in the first modeling episodeAlaska DEC will examine the WRF melihg to assess
whether it remains stataf-the-science for this modeling application. The Serious area
SIP will justify the WRF modeling uses.

3.6. Emissions Inventory Development

Revisions to every source sector of the inventory will be required to daajoiventories
to the new base year of 20a8d to project emissions in 2Q1$ome further updates will
be made in the event that new models are requergdOVES2014 and AEDT-2h), or
where improved datareavailable (home heating surveys and newdfranodel outputs).
Point source emissions will be revised to reflect actual emissions ine2d1&xpected
emissions in 2019

3.7. Control Measures

The process for assessing Best Available Control Measures (BACM) for Faiskbidinks
be developed based uparcsessful examples, tik@nal PMbs Implementation Ruleand
discussion with EPA Region 10

3.8. ModelingProtocol

Attainment modeling will follow the guidance
modeling guidance. This will follow the same workflow used in the ModerateShire

with the addition othe NCORE NPFS and NPEsites asthe monitors used for the

attainment calculationSupporting analyses that use air quality modeling will be

developed to adhere to the modeling protocol.

3.9. SupportingAnalyses
Additional analyses will be proposed and discussed with Region 10 throughout the
development of the SIP. These technical analys#sdethe optional Precursor
Demonstrations, model performance tests, model sensitivity tests, source apportionment,
Unmontored Area Analysis, and any other analysis that may support the findings of the
SIP.

4. Air Quality Monitoring Data

4.1. Monitoring Network

The ambient air quality monitoring described in the Fairbanks Moderate Area SIP covers
themonitorsrelevant for demonstrating attainmétitose labeled as NAAQS

comparablejor the Seriousrea SIP.Other relevantites within the monitoring network

in addition to the NAAQS comparable site8l be described in the final Serious area
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SIP. Site namesnstallation datesand designations are shown in Table 8. IThe types
of monitors present are indicated by the Designation calubatailed information on

the sites is documented i n .Ahexgeograpbic Ai r
location of he monitors are shown in Figure 4.1
Table 4.1-18
SLAMS? and SPM Sites for PMzsin FNSB
Site Name | Location |AQS-ID | Designation | Regulatory |Install Date Scale
StateOffice . 02-090- | SLAMS/ NAAQS .
Building Fairbanks 0010 STNE Comparable Oct 1998 | neighborhood
North Pole | North | 02-090 N/A .
Elementary| Pole 0033 SPM Nov 2008 | neighborhood
. 02-090 NAAQS .
NCore Fairbanks 0034 SPM Comparable Oct 2009 | neighborhood
North Pole North | 02-090 NAAQS .
Fire Station Pole 0035 SLAMS Comparable Mar 2012 | neighborhood
Notes:
a State and Local Air Monitoring Site (SLAMS)
b Speciation Trend Network (STN) site
¢Special Purpose Monitoring (SPM) site
"TAAl aska 2013 AirPMamjtGhapgeNe3 woF&i rbanks North

Division, Alaska Department of Environmental Conservation, available at
https://dec.alaska.gov/air/am/AKlonitoring-plansdocs/2013NetworkReview/2013nonitoringplan-ch-

3-fairbanksfinal.pdf

8 State Air Quality Control PlaBection 5.4 Ambient Air Quality Data and Trends, ADEC, December

2014.
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Figure 4.1-1
Location of Fixed Site PM.s Monitors
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Source: State Air Quality Control Plan Section 5.4 Ambient Air QuBldta and Trends, ADEC,
December 2014.

4.2. AmbientAir Quality Analysis

Air quality data covering the years 2011, 201212, 2014, and 201%as been
incorporated into theechnical analysis for th8erious area SIPThethree year 24our
PM2s design values for all FRM monitons the Fairbanksnonattainment areare shown
in Figure4.2-1 below. The PM s 24-hour NAAQSis shown at 65 pg/Ayprior to 2006
andatthe newestandardf 35 pg/nt for years2006and later.



Figure 4.2-1
Long-Term 98" percentile PMz.s Concentrations
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The recent ambient air quality data from the adtgderal Reference MethoBRM)
monitors in the Fairbanks PMnonattainment area are showrTiable 4.22. These

values reflect the 98percentile 24our averaged concentrations for the years 2011
through 2086 at the SOB, NCORBENPFS and NPEmonitors. Threg/ear design values
reflect the average of the past three years Bfp@8centile concentrationg.hese values
are provided across all monitors for 2@h8ugh 2016 in Table 4.2 For 2013 at NPFS
and 20142016 at NPE a three year design value cannot be calculated as the monitors
were not operating for the full span of those three years.



Table 4.21
Annual 98" Percentile Concentrations(ug/m?) for 2011-2016

98th Percentile Concentrations
Site 2011 2012 2013 2014 2015 2016
SOB 38.0 49.6 36.3 34.5 35.3 41.5
NCore 33.1 50.0 36.2 31.6 36.7 32.4
NPFS N/A 158.4 121.6 138.3 111.6 66.8
NPE 20.6 68.1 47.2 N/A N/A N/A
Table 4.22
Three Year Design Value$(ug/m?3) for 20132016
3-yr Design Values
Site 2013 2014 2015 2016
SOB 41 40 35 37
NCore 40 39 35 34
NPES N/A 139 124 106
NPE 45 N/A N/A N/A

4.3. Speciation

The peciated PMs analysiswasrevised for the Serious area SIP to reflect data acquired
between 2011 and 2015 at both the downtown Fairbauakstor (i.e., the SORBNnd

NCorg andtheNorth Pole monitas (NPFSand NPE. The SANDWICH processed data

for the four monitors ipresented in Table 4.B. PM2sis dominated by organic carbon
(OC) at all monitorsa clear indication of the dominance of wood burning influencing
concentrations throughout the nonattainment area. The concentration share of OC in the
North Pole sitessidrastically higher than those in Fairbanks suggesting that wood
burning may be a stronger influence in North Pole area. Sulfatg (§fesents the

second highest contributor at the Fairbanks monitor sites and third highest at the North
Pole monitors.SQs concentrations are the result of distillate oil and coal combustion, and
while SQ concentrations are much lower than OC it is still a significant contributor to
the PMstotals. Elemental carbon (EC) is third highesthgoonent of PMs atthe

® Design values are presented as rounded to the neareshilijigtcordance with 40 CFR part 50
Appendix N.

-8



Fairbanks monitors arithie second highest at the North Pole nhon Common

contributors to EC are diesel exhaust from vehicles and combustion of home heating oil.
Theremaining compounds each comprise less fli®aof total PM.sthese are in order

of significance ammonium (N§} nitrate (NQ), particle bound water (PBW), and other
primary particulate (OPP).

Table 4.31
Speciation at Fairbanks Nonattainment area Monitors
20112015
SITE OC |EC | SO4 NO3 NH4 | OPP | PBW
SOB 54% | 11% 17% 5% 7% 1% 5%
NCORE | 56% | 10% 17% 56| 7% 1% 5%
NPFS 80%| 9% 6% 1%| 2% 0% 2%
NPE 77%| 8% 8% 2% | 3% 0% 2%

Anindependenanalysis of this data has been presented by Dr. Bill Simpson and K.C.
Nattinger athe University of Alaska at FairbankdAF), and is summarizeloelowin

Table 4.31. These data have not yet been fully processed through the SANDWICH
method used in SMAT and do not include data through the end of ZbE50bserved
speciegenerally agree with the findings of the SBWICH processed speciation data
though corparisons of potassium (K), OPP, and PBW cannot be nfaoh data sets

show some differences between the Fairbanks and North Pole portions of the
nonattainment area with respect to the magnitude of the OC and SO4 shares afghe PM
total. An additiond point is that in the past fisgears the speciation at the downtown
monitoring site has transitioned from the State Office Building site to the NCore location,
but the two sites generally show good agreement.

Table 4.31
Preliminary Speciation at SOBand NPFS
Includes Data through 112014
(February 2015 Correlation)
PM Species SOB NPFS
OM (OC*1.4) 61.6% 82.9%
EC 7.7% 8.7%
S04 18.1% 6.6%
NO3 4.5% 1.3%
NH4 8.6% 2.5%
K 0.51% 0.93%
TotaP 101% 103%

Notes:




aThe totals sum to over 100% due to the methodology employed to calculate the species contributions and

then recalculate the total P M. From the presentatior
andEC)metads and sampl er NattihngeB UAF,Augugp®2016., K. C.

This table is meant to reflect the state of the current understanding on speciation at SOB and NPFS through

2014 and will be revised once 2015 data are available.

4.4. Design Value

The design valweof the base year used in the attainmentwest established based on
data from 2011 through 2015 for all monitors as part oBémousarea SIP. The
calculation of the design values is basedjolancefrom EPAsuggeshg that these
valuesbe based oa five-year weighted averad2011 2015)centered ora baseyear
(2013 for each compliance monitor in the nonattainment ax¥&ore, SOB, NPFSand
NPE Due to the limited lifespan of the North Pole morstdtris not possible to
calculate aveighted five-year average fahosesites. Insteadan average from 2011
2013 is used for NPENd a weighted fowyear averages usedior NPFS(2012 2015)

Table 4.41
Five Year Design Value¥ (ug/md) for 2013-2016
3-yr Design Valued! Baseline
Design
Site 2013 2014 2015 Values
SOB 41 40 35 389
NCore 40 39 35 38.0
NPFS N/A 139 124 1316
NPE 45 N/A N/A 45.3

5. Modeling Episodes

In order to capture the range of meteorological conditions that lead to concentrations of
PM2 s which exceed the 2Bour standardwo representative episodes were seleftied
theModerate area SIP. These episodes cover Janudinyd®2@hFebruary 102008 and
November 217, 2008. The first episode was chosen due to the severe cold and
stagnatio that drove concentrations to values close to the Moderate area SIP design day
concentrations of 42 ugfinas well as someoncentrationsn excess of that value. The

10 Modeling baseline design values are presented as rounded to the nearesh®pleig/ EDPafk 6 s
Modeling Guidancdor Demonstrating Attainmemf Air Quality Goals for Ozone, PN, and Regional
Haze December 03, 2014. These were calculated from unrounded versions gfethiedsign values.
11 Design values are presented as rounded to the nearestilingtcordance with 40 CFR part 50
Apperdix N.
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November episode represents a more mild set of meteorological conditidnacludes
monitoring data showingome exceedances of thel2dur standard along with days
reflecting lower concentrations. When combifteeé onditions and concentratioffdm
these two episodes are considereldegaonsistent with the driving forces behind
histarical and ongoing air quality standard exceedances.

6. Modeling Domain

The modeling domain for the Fairbanks Pivionattainment area is definbyg the

following values as established in the meteorological modeling. This domain is initially
output as 202 x 202 grid with 1.33 km x 1.33 km cells and 38 layersered on the
nonattainment are&rimmed to a 19%199 domain upon processing through
MeteorologyChemistry Input Process@vICIP). This trimmeddown domain icarried
through the emissiorend photochemical modeling-he projection used to define the
domain within WRF is defined in Tablel6and a contour map of the domain is shown in

Figure 61.

Table 6-1
Grid -Independent WRF Preprocessor System (WPS) Features

Feature Value
Projection Lambert conformal
Reference latitude, longitude 64.8,-148.0
True latitudes 50.0, 70.0
Standard longitude -148.0
Initial conditions 0.5 degree GFS analyses
Analysis interval (hr) 6

Figure 6-1

Contour Map Representation of the Modeling Domain withMajor Point Sources

-11-




2200

2100

2000

1900

_ / § 11800
E Y . 7 ; » 1700
= DS oA o g s i < —11600
Vo ool e B |10
8 o oA k“-‘”‘”“‘ 11300
paur} urora (315) x .{;#V O\ 11200
vk oty - 1100

Flint Hills Ref ”{%{‘: 4 1000

ik, B

700

600

300 = | L' § ——500

F \77/‘7‘: o ‘ 400

= A =7 = - 500

2 = ‘\e;f S 5 - 200

o i % 1\!&/(% 7 U l 100

-100 ‘ \\/(; Sl AR A 0
N~ (S :
zz %%“L f ." Terrain (m)
50

-100 -50 0
LCC East (km)

In Figure 61, the Fairbanks point source locations are represented by red triangles and
are labeled by facility ID number and abbreviated name. The SOB (State Office
Building) that houses the FRM (Federal Reference Method) monitor is labeled with a red
triangle Thedomain represented is 202 x 202, 1.33 km grid cells.

During technical analysis meetings in Juneha option to trim the modeling domain

was discussed. A trimmed domain will be produced for review to ease the burden of data
management and allow for fastprocessing time of the air quality modeling.

7. Meteorological Modeling

Meteorological modeling of the two air quality episodes was conducted by Brian Gaudet
at Penn Stat&niversityfor the Moderate Area SIB The Weather Research Forecasting
(WRF) modeling version 3.1 with nudging and data assimilation was configtwed

12 state Air Quality Control Pla@hapter 5.8, ADEC, December 2014.

13 Gaudet, B.J., and D.R. Stauffer, 201%table boundary layer representation in meteorologicalels in
extremely cold wintertime conditiong-inal Report, Purchase OrdeP08D0®663, Envirmmental
Protection Agency
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capture the lowvind conditions that dominate severe air quality conditiorteen

Fairbanks North Star Borough. The configuration congistehree nested domains.
Outputs from the 202 x 202 grid, 1.33 km x 1.33 km cell, 38 layer domain were used as
inputs to the MeteorologZhemistry Input Processor (MCIP) version 3These

processed meteorology files are then used as inputs to SMOKBEKE-MOVES, and
CMAQ.

8. Emissions Estimates Procedures

In conformancaevith 40 CFR*8§51.1002(c), the applicable inventories will include
emissions estimates for the following pollutants: 2BMPMo, SQ (SOXx), NOx, VOC,
and NH. Emissions for PliYs and PMo refer to direct emissions of both filterable and
condensable particulate matter.

For this Serious Area PM SIP, a specific set of planning and modeling inventories will
be prepared to satisfy CAA (Sections 172(c)(3) and 189(b)(1)) and EPkategu
requirements. Table-B summarizes these applicable inventories.

Table 81
Inventories for Fairbanks Serious Area PM2.5 SIP®
Scenario Requirement Type Year Season Domain
i 2013 ;
Rlanning Baseline éVlnter PMNAA
Control 2019 eason
2017 ;
Serious RFP —— Winter PMNAA
i RFP 2020 Season
Attainment
2019 Basecase 2008
, Baseline 2013 o
Modeling I Episodic Model
Projected 2019 Domain
Control 2019
Plannin 2024 winter | pyinaA
9 Control Season
Serious Winter
Extension RFP RFP 2023 Season | PMNAA
2024 . Projected 2024 L Model
Modeling Episodic :
Control 2024 Domain

14 Code of Federal Regulations.
5 Inventory requirements are based on discussions with EPA Region 10 in Juneau, AK and the 2015 PIR.
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Generally speaking, the emissions inventory (El) for tgo8s Area SIP will be a

Levelll inventory, as classified under the Emission Inventory Improvement Program
(EIIP),*® constructed similarly to the Moderate Area El. The emission estimation
methodologies (in particulaior the episodic modeling inventorjesill generally be

ibot t dasedutiizing an array of locallyneasured emission factor and source
activity data, particuldy for the stationary point source space heating (area source), and
onroad vehicle sectors. Many elements of these local data were already collected in
support of the Moderate Area El. The following sdttions describe how emissions

will be estimated within each source sector and highlight where revised or updated data
(relative to the Moderate Area EI) will be investigated or used.

8.1. Point Sources

The same set of stationary point source facilities wereaddressed in the Moderate

Area EIl will be included. ADEC uses the definition of a major source under Title V of

the CAA (as specified in 40 CFR A51.20) to d
reporting annual emissions @ potential to emit (PTE)missions of 100 tons per year

(TPY) for all relevant criteria air pollutant$:or Serious Area E| CAA Section

189(b)(3) identifies major stationary sources as thoseamitimnual PTE of at least

70TPY of PM. Therefog, NaturalMinor and Synthetidlinor facilities (between 5 and

99 TPY) reporting emissions under either New Source Review (NSR) or Prevention of

Significant Deterioration (PSD) requirements will also be reviewed to identify any

additional facilities above this 70 TPY PM threshold.

For the planning inventories, annual emissions will be developed based on reported
actual and PTE | evel s f andmpolicdfCrasavegage mi t / r e p o
season day.

For the modeling inventories, dagnd hourspecific historical activity and ens®n

factor data for the two 2008 modeling episodes under the Moderate Area EI will continue
to be used to represent episodic point source emissions. However, an adjustment may be
required in representing episodic actual emissions after the 2013 basény2@t4 one

of the facilities(Flint Hills Refinery) was shut down. Although it currently operates as a
storage and transfer facility, refinery activity ceased in 2014. Its operator (Flint Hills
Resources) still maintains aective permit. As suchiuture-year PTE emissions from

Flint Hills will remain unchanged from the Moderate Area Bbwever,since refinery
operations have ceaselde impacts fronfuels that used to be produced at the refinery

and supplied to other point source facilities @& no longer available (most notably,

Heavy Atmospheric Gas Oil, or HAGO) will be examined. Specifically, the facilities that
previously usedHAGO from Flint Hills (i.e.,the GVEA North Pole and Zehnder Power
Plantgwi | | be cont act evidterime fuel esagen 205 amcelatei n e w0
yearsin the absence of HAGO.

YAl ntroduction to the Emission | nventr&migsion mpr ovement
Inventory Improvement Program Steering Committee, prepared by Eastern Research Group, Inc., July
1997.
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In addition to this fuel adjustment, lottgrm population forecasts for the Fairbahath
StarBorough will be used as a surrogate for activity growth in representing projected
baseine actual emissions from the point source sed®oojections of electricity demand
changes outside of these fact@gch as appliance efficiency or weatherizatwitl be
assessed.ong-term activity growth will be based on population and employment
forecasts developed by the Fairbanks Borough to supportsocaimmic projections

within the FMATS 2040 Metropolitan Transportation Plan (MTHoté that hese

population and employment forecasts are thus internally consistent with the vehicle travel
growth in the MTP.)

8.2. Area Sources

All other stationary sources not treated as explicit point sources based on the annual PTE
thresholds noted in the precedingsule ct i on are referred to as 0/
the area source sectdwo distinct sourceategoryspecific approachewith different

levels of rigorwill be used to estimate emissions (consistent with the Moderate Area EI):

1. Space Heatin@ Residential and commercial space heating emissions are known
to be the single largest category ofedtty emitted PMs within the
nonattainment area during episodic wintertime conditions. Space heating
emissions will be estimated based on a combination of locally collected activity
and emission factor data used in the Moderate Argaitfl updated inbrmation
described in more detail bel owdounder HASpa

2. All Other Area Sourcek All other area source categor@esvhich include small
stationary source fuel combustion, asphalt paving/roofing, solvent usage,
petroleum storageénsfer and fugitive road duét will be based on an earlier
2009 Alaska criteria pollutant inventory stdédgponsored by ADEGn
combination with categorg peci fi ¢ esti mates from EPAOGS
NEI includes commercial cooking emission estiesathat were not included in
the 2009 ADEC inventory.)

Space Heating Inventory Revisioh&esidential space heating emissions in the

Moderate Area El were based on an exhaeset of locallycollected data in Fairbanks

that were used to estimate eq& wintertime emissions by heating device type and fuel
type. These local wintertime data and their use in generating space heating emissions are
summarized below.

1 Fairbanks Winter Home Heating Energy Modeh multivariate predictive model
of househal space heating energy use was develdpesed on highly resolved
(down to fiveminute intervals) actual instrumented measurements of heating

L., Williams, et al ., ACriteria Pollutant I nventory f
2018, 0 pr epar e dentfobEnvirdhinemntsl iCansevatipnaSietraxResearch Report No.
SR200902-01, February 2009.
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device use in a sample of Fairbanks homes during wintertk@1 tvascollected

by the Cold Climate Housing Research Center (CCHRC) in Fairbanks. The
energy model was calibrated based on the CCHRC measurements and predicted
energy use by day and hour as a function of household size (sq ft), heating devices
present (fireplees, wood stoves, outdoor hydronic heaters, and oil heating
devices)and day type (weekday/weekend).

1 2011 and 2013 Speciflurpose Residential Heating SurvéyRepresentations of
areaspecifid® wintertime heating device uses and practices were develapad
a series of annual telephehased surveys of residential households within the
nonattainment area, ranging in size from-3J@0 households per survey. The
results of these surveys were used to develop estimates of the types and number of
heating deices used during winteby ZIP codewithin the nomttainment area.
The survey data were also used to cidssck the energy modbhsed fuel use
predictions as well as to identify and apportion wood use within key subgroups
(e.g.,certified vs. norcettified devices and purchased vs. uset wood, the
latter of which reflects differences in moisture content that affects emissions).

1 Fairbanks Wood Species Energy Content and Moisture MeasureimeGidRC
performed an additional study that measured wdrgohg practices and moisture
content of commonly used wood species for space heating in Fairbanks. These
measurements were combd with published wood speciggecific energy
content data and additional residential survey data (2013 Wood Tag Survey)
under which respondents identified the types of wood they used to heat their
homes. Birch, Spruce, and AAspeno (i
primary locally used wood species.

1 LaboratoryMeasured Emission Factors for Fairbanks Heating Devicas
accredited testing laboratory, OMiNEst Laboratory (OMNI), was contracted to
perform a series of heating device emission tests using a sample ebuwwinyg
and oil heating devices commonly used in Fairbanks in conjunction with samples
of locally mwllected wood and heating oil. The primary purpose of this testing was
to evaluate and, if necessary, update4®based emission factors that were
generally based on heating device technology circa 1990. The OMNI study
provided the first and most compensive systematic attempt to quantify
Fairbanksspecific, current technologyased emission factors from space heating
appliances and fuels. The laboratsed emission testing study consisted of 35
tests of nine space heating appliances, using sizdlypairbanks fuels. Both
direct PM and gaseous precursors £{3@Dx, NHs) were measured, along with
PM elemental profiles. Space heating emissions were estimated using OMNI
based results where available for specific devices and2based estimatesifo
devices for which OMNI tests were not conducted.

18 Based on ZIP code.
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Several revisions/updates will be investigated under the Serious Area El as follows:

1 Additional Home Heating SurveysThree additional Home Heating surveys (of
roughly 700 households each) have bemmducted since the earlier surveys used
in the Moderate Area EI (in 2013, 2QBhd 2015) and are in the process of being
analyzed. They will be used to update device/fuel splits, certified/uncertified
splits, and wood buy vs. cut own splits for the 32Maseline and projected
baseline inventories.

1 SpatiallyVarying Ambient TemperaturésSpace heating emissions in the
Moderate Area El were calculated using historical day ands$megific ambient
temperatures from a single location, the Fairbanksratemal Airport. For the
Serious Area El, space heating emission calculations will be refined to utilize
gridded hourly temperatures for the historical episodes as output from the
Weather Research Forecasting (WRF) modeling runs. This will improvelspati
representation of higher space heating emissions in areas of the modeling domain
with colder ambient temperatures.

1 Updated NorResidential Space Heating Estimatdson-residential space
heating emissions in the Moderate Area El were calculated basstdestimate
of commercial building space energy intensity in Alaska provided by CGHRC
coupled with commercial/industrial/government building size data from the FNSB
Assessorodés parcel database. Commerci al s
to be allecated to two fuel types(1) heating oil; and2) natural gas. Based on
usage data compiled for Fairbanks under the aforementioned 2009 inventory
study, a split of 98% oil and 2% natural gas was assumed. The parcel database is
known to exclude a numbef tax-exempt structures, notably churches.
Enforcementelated reconnaissance by Borough staff has identified a number of
nonresidential buildings (such as churches) that use wood cheatihg
devices. Nofresidential space heating emission caldcoitest will be updated
under the Serious Area El to incorporate wood and coal heat emissions from these
sources. The need for an updated-residentialspace heating survey will also
be evaluated.

1 Use of SukZIP Code Level Device SplitsAll three of the most recent residential
Home Heating Survey datasets included address data for each of the sample
respondents. In the Moderate Area EI, home heating survey responses were
tabulated by ZIP code to develop and apply spatially distindtel@sage splits.

For the Serious Area El, address data from the three recent surveys will be
mapped via GIS and4tabulated at the suBIP code level to provide finer

resolution of spatial device usage patterns. Care will be applied in ensuring
statigically sufficient samples exist within each defined-&ilB code area. For
example, device usage splits for North Pole were modeled using survey responses
for the entire 99705 ZIP code. In the Serious Area El, distinct usage patterns will
be developeddr separate areas within the 99705 ZIP code based on available

19 Email from Colin Craven, Cold Climate Housing Research Center, April 27, 2009.
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survey data. Grouping of data from all three surveys (2013, 20842015) will
be considered for sample adequacy in developing thesglBudirea splits.

1 Recent Literature from Wood NSPSdReti Moderate Area El space heating
emissions were based on available literature circa 2012. EPA published its final
NSPS Rule for new residential wood heaters in March 2015. A detailed review of
the regulatory docket will be conducted to identify additional literature on
wood device emission testing or usage measurements that could be used to
augment or update the existing OMbésed wood device emission factors. Key
topics potentially include differences in real world vs. laboratory (crib wood)
emissions, usage studjesd moisture effects.

1 Forecasts of home heating fuel use and emisgidrige 2019rojections of fuel
availability and prices used in the Moderate Area EI will need to be revisited.
ADEC will develop a new methodology for projexy home heating fuel
availability, pricing, and usage based on more recent data b20iiel Baseline
projected Serious Area Els will be based on these new forecasts.

8.3. On-Road Mobile Sources

On-road mobile source emissions in the Moderate AreaEllwetes e d on EPAOG s
MOVES2010b model coupled with vehicle travel estimates from base year and

forecasted TransCAD travel demand mea$ed activity in the FMATS 2012015 TIP.

For the Serious Ar ea drodelwtl Befudes in toajunetisnt MOV E S 2
with more recently developed vehicle activity and speed distribution estimates grepare

under FMATS6 2040 MTP (approved by FHWA in J
both 2013 base year and 2040 forecasted travel.

Fleet characteristic inputs to MOVES (agjstributions, vehicle type populations) will be
based on updated vehicle registration data for Fairbaased ora June 2014 Alaska
DMV database.

Adjustments (both baseline and future year) to account for unique Fairbanks wintertime
vehicle operatingatterns (block heater plig use, warrrup idling, mild driving

patterns) that can be modeled using the MOVES201gut structures will be evaluated
and implemented in consultation with EPA.

8.4. Nonroad Mobile Sources

Emissions from nomoad vehicles andquipment (e.g., commercial and recreational off

road vehicles, commercial and industrial equipment, snowmobiles, etc.) will be

devel oped using the fANonr oaddamaoadeldieslatec o mp on en
of comparative modeling runs for Fairbanks udioth the earlier NONROAD2008a

modelandits implementation within MOVES2014ound that output emissions from

each model are essentially identisdlen identical inputs are usetowever, county
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specific defaults for Fairbanks within each model difieparticular for fuel properties.
Thus, MOVES2014based nonroad emissions will be generated using Fairsaeicsfic
fuel properties reflectingederalUltra-Low Sulfur Diesel (ULSD) regulations.
Population and seasonal activity adjustments for spesmfuipment types documented in
the Moderate Area EIl will be similarly applied.

8.5. Other Sources

Other emission sources include ramthropogenic sources such as biogenic and geogenic
emissions. Emissions from these natural sources will be assumed to beder

episodic wintertime conditions. Annual planning inventory emissions for these
categories will be based on NEI estimates, if available.

8.6. Emissions Processing

The Sparse Matrix Operator Kernel Emissions (SMOKE) meeledions 3.6.5 and
2.7.5bwill be used for the processing of emissions inventoryfdatasources outlined
abovefor the photochemical modelindt is anticipated thatdue to emissions processing
changes requitkfor the Moderate area SIP in order to preserve hourlygpdeled home
heating emissiongnuch of the work flow and code changes for SMOKE 2.7.5b will be
maintained for the Serious area SMth the exception of the eroad mobile source
emissions. Sice MOVES2014awill be required for generatingn-road mobile source
emissionsthe onroad portion of the inventory will utilize the latest SMOREOVES
processing tools incorporated into SMOKE 3.6.5. Initial tests have shown that the
processed inventoridsr SMOKE 2.7.5b and 3.6.5 are compatible when the progra
are configured identically using consistent speciation profilaging the development

of the emissions inventorgther source sectors will be assessed to see if a transition to
SMOKE 3.6.5is warranted.

9. Control Measures

9.1. BACM/BACT

The goal of the BACM analysis is to review all measures and technologi¢mtiedieen
implemented in other PM nonattainment communities and to select those deemed best
for implementationThe process foselecting BACMis defined inaseries of steps

detailed in the Final Pk Rule?® Those steps clarify and update RMontrol measure
selection guidance presented in the Addendum to the General Prédmttlee selection

of PM s controls for both Reasably Available Control Measures (RACM), required for
Moderate nonattainment areas and BACM for Serious nonattainment &redg'st step

of the BACM analysisequires the preparation of a comprehensive emissions inventory

20 https://www.gpo.gov/fdsys/pka/FR01608-24/pdf/201618768.pdf
21 https://www3.epa.gov/ttn/naags/agmguide/collection/cp2/19940816 59fr 41998
42017 _addendum_general_preamble.pdf
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of source and sources categesiof directly emitted Pht and PM s precursors. A
detailed baseline emission inventory has been prepar@@13. The sources and
categories are the same as those identified iR&@M analysi$% wood burning, oil
heating, mobile sources, and paources Early assessments of the NPFS versus
NCORE sites indicate that there is a different source ntixeat twamonitors.>® Based
on the results of the Precursor Determination the BACM analysis is only addressing
controls for directly emitted P and SQ.

9.2. Methodology

Four additional BACM analysis steps are defined in the final rule. Step 2 examined
mobile and area source control measures included in cpntrgdams from 29 separate
communities. Because of the complexity of the comqtrograms a decision was made to
contrastelements of regulatory packages with those oBiwough and the State of

Alaska (i.e., not contrast one entire program versus another). This resulted in the
identification of 69 separate measures for the Stegtthblogical feasibility analysis.

The measures determined to be technologically feasible will be evaluated in Step 4 for
economic feasibility and those with positive findings will be evaluated in Step 5 to
determine the earliest date at which they campéemented.

A BACT analysis is an evaluation of adichnicallyavailable controtechnologiegor
equipment emitting the triggered polts anda process foselecting the best option
based on feasibility, econorsjenergy, and other impact) CFR 52.21(b)(12) defines
BACT as a sitespecific determination on a cabg-case basis. The BACT analyses are
completed for PM 2.5 and precursors (NOx, SO2, VOC, NH3) gases for all stationary
sources that have a pollutant above the potential to emit 7@¢oygar. The pollutant
control technol ogi es ar-stepétopdawnapproaeid Otlhey t he US
important factors include identifying community characteristics that may be outside the
norm when comparing pollutant control technologies usedher parts of the country.

The detailed BACT methodology is outlined in the BACT determinations for each
facility, whichmay be found athttp://dec.alaska.gdair/anpms/communities/foksm2-5-
serioussip-development

9.3. Additional Control Scenarios

ADEC is exploiling various control measures includiMpst Stringent Measures
(MSMs). BACM measures found to be economically infeasible for BACM may need to
be reanalyzed for MSM.

22 ADEC SIP December 2014.
23 This is indicated by speciation and tracer work from Bill Simpson as well as analysis of inventory and air
quality wak produced for the Moderate area SIP.
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10. ModelingProtocol

The framework by which the air quality modeling is conducted is described in this
section of the TAP. The model configuration and useagplied to the modeling of
attainment for the SIP as well as supporting analyses that rely on an air quality modeling.
These supporting analyses include precursor demonstration, unmonitored area analysis,
source contribution analysis, and sensitivitalgsis.

10.1. Photochemicamodeling

Attainment modeling will be accomplished with a Euleria 8ansport photochemical
model, specifically the Community Multiscale Air Quality (CMAQ) model. At the time
of drafting this documenthe latest available version of CMAQ is 5.8*2Due to the

effort invested in CMAQ version 4.7.1 to configtitand testhe model fofFairbanks
andgiventhat the nature of the revisions to version 5.0.2 will not materially change the
attainment modeligp outcomesDEC will continue to us€MAQ 4.7.1 in the Serious

Area SIP. DEC will continue to monitor the upcoming release of CMAE @1
determine if any changes in that version of the model would offer substantial
improvements over the previous release

10.2. Performance

The model performance as assessed in the 204 8I#’ will be carried over to the
Serious Area SIPThere will be a gap in terms of assessing the performance at the North
Pole Fire Station monitor in this approaeak thereareno valid data representing the

2008 basecase concentrations outside of the State Office Building mdfigare 10.21
shows thdime serief the model and observed conditions at the SOB over both winter
episodesnddemonstragsthat the model can gerally follow the dailytime series The
magnitude of thelifference between modeled and obsenetal PM stendsto suffer

more in the seaw episode than in the firgtlthough the peaks and valleys tend to agree
overall.

24 Seewww.cmascenter.org/cmag/

%5 fiFairbanksNorth Star Borough PMNonAt t ai nment Area CMAQ Model i ng: Fi
Project: 398831 CMAEDEC, Molders, N., Leelasakultum, K. University of Alaska Fairbanks,

Geophysical Institute, College of Natural Science and Mathematics, Department of Atmospheric Sciences,
December 1, 2011.

26 Seewww.airqualitymodeling.org/cmaqwiki/index.php?title=CMAQ_version_5.1_%28September_2015
_beta_release%29 Technical_Documentation

27 State Air Quality Control PIgrADEC, December 2014.
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Figure 10.21
Modeled andObserved 24hour Averaged PM:sat the
State Office Building Monitor for Both Winter Episodes
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A soccer plot offers a more thorough examination of the SOB site;s p&fformance by

aerosol speciesas seen ifrigure 10.22. Directemitted PM e x cept f or t he Aot
componentand nitrate meet the goal criteria (the solid outer box). Sulfate and

ammonium suffer due to what is suspedtetiea poor formation of secondary sulfate in

the CMAQ model. Total Pk meets the good criteria (the dadhnner box)meaning

the performance across both episodes is reasonable for attainment modeling purposes.
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Figure 10.21
Soccer Plot of Mean Fractional Error and Bias at the State Office Building Monitor
for Fairbanks 2008 PM2.s Winter Modeling Episodes
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Impacts of Inventory Revisions on Model Performance
<<< To be completed >>>

Model Performance Sensitivity Analysis
<<< To be completed >>>

Model Performance at Unmonitored Cells
<<< To be completed >>>

10.3. Analysis Years

The base analysis year was chosen to be 2013. This year was deemed the most suitable
to fulfill the requirements of an emissions inventory base year. Those requirements are
listed below.

1 Attainment modeling and planning inventories tresame year
1 ModerateAreaSIP requirements






